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Effective discharge

*The flow responsible for the cumulative majority of sediment transport over
time

« Maximum of the product of flow frequency and the sediment-transport rate
« Commonly assumed to have a recurrence interval of 1 to 2 years (Wolman
and Miller, 1960); further assumption of bankfull
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Flow-duration curve
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Suspended-sediment load /

discharge rating curve

08114000 Brazos River at Richmond, Texas
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Daily mean streamflow (cfs)

*Plug in ‘representative
discharge’ for each point on
the flow-duration curve into
the power relation of the
sediment-Q rating curve



Suspended-sediment histogram

 Put it in the histogram and determine effective discharge
« All of this is adequately explained in Biedenharn and others (2000)

SUSPENDED SEDIMENT LOAD (TONS)

Effective discharge (SSL) = ~46,000 cfs

08114000 Brazos River
at Richmond, Texas || ||||
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Decision points

Period-of-record
Sediment data

Discharge class intervals (more at the
high end increases accuracy)

Other decisions regarding
Implementation



Bedload effective discharge

Requires application of a bedload model

Bagnold (1977) excess stream power for sand bed
l, = (W- w.)¥?(d/Dgy) 2

Gomez (2006) for gravel bed
|, = [w(0.0115D.,°°1)]/0.63

w is stream power per unit area (W/m?)
w, is critical stream power (W/m?)

D, is median bed-material size (mm)

d is flow depth (m)

Requires additional data
Representative channel cross section
Bed-material particle size
Channel slope



Additional data

We dangerously assume steady-state equilibrium

08114000 Brazos River at Richmond, Texas (1998-2004)

100 ft3/s

DISTANCE FROM LEFT (FEET)

Channel slope: 0.00012
Median bed-material size: 0.009in
From National Cooperative Highway Research Program (2004)



Bedload histogram

OOPS

BEDLOAD (TONS)

10,000 20,000 30,000 40,000 50,000 60,000 70,000 80,000
STREAMFLOW (CFS)

Problem occurred because of original cross-section data; USGS stage-Q relations
here showed a large cross-sectional area for very low flows (pond-like conditions)

Hydraulic models, however, used that large cross-sectional area with the given
slope to compute an unrealistic flow velocity
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